INTRODUCTION
Strawberry (Fragaria x ananassa Duchense ex Rozier) is one of the most popular commercial berry crops in Latvia. They are mainly grown under open field conditions, and the production is used for fresh consumption and sold in local markets. Fruit quality of old cultivars is not in line with today's market demands, and growers are looking for new, better cultivars. Winter hardiness and resistance to diseases and pests are also important due to the climatic conditions in Latvia and decreased number of registered plant protection products.
Proper plant nutrition is very important for good plant health, high productivity and fruit quality (Lanauskas et al., 2006) . Ca is known as an important mineral nutrient for plants, which acts in the stabilisation of the cell wall, metabolism, and formation of cell nucleus, it acts as a secondary messenger in metabolic regulations, and promotes uptake of nitrate N and some cations, i.e. K (Clarkson and Hanson, 1980) . The positive effect of calcium fertilisers on strawberry firmness, rot resistance, and storage quality is known (Cheour et al., 1990 (Cheour et al., ., 1991 Wójcik and Lewandowski, 2003) . However, a positive effect of calcium has not been observed in all cases (Makus and Morris, 1994; Erincik et al., 1998; Lanauskas et al., 2006) . The aim of this study was to evaluate ten strawberry cultivars and hybrids and the effect of natural calcium fertiliser foliar application.
MATERIALS AND METHODS
The experiment was carried out at the Pûre Horticultural Research Centre, Latvia (57°02`N and 22°52`E). The experimental site was situated on loam soil on dolomite bedrock, pH KCl 7.4, K -235 mg·L -1 ; P -316 mg·L -1 ; Mg -8150 mg·L -1 ; Ca -15050 mg·L -1 .
Cultivars 'Saint Pierre', 'Annapolis', 'Sonata', 'Chambly', 'Elegance', 'Rumba', and hybrids 35-1 and 39-1 produced from local breeding were included in the investigation. 'Honeoye' (early ripening) and 'Senga Sengana' (medium late ripening) were used as controls. Locally grown fresh dug bare root plants were planted in the middle of June, 2012 in 0.8-m-wide two row beds mulched with black plastic. A complex fertiliser (N-P 2 O 5 -K 2 0:15-8-18+microele-ments) with dose 30 g per bed meter was applied during PROCEEDINGS OF THE LATVIAN ACADEMY OF SCIENCES. Section B, Vol. 71 (2017 ), No. 3 (708), pp. 198-202. DOI: 10.1515 /prolas-2017 FRUIT June, 14 August, and 30 August. In 2014, the spraying was done on 29 April, 13 May, 30 May, and 2 September.
The evaluations were performed for two growing seasons: 2013 and 2014. Strawberry flowering and fruit ripening time was recorded. Winter damage, total yield, amount of grey mould damaged fruits (in % from total), average fruit weight, and susceptibility to disease and pests were recorded during the both seasons. Winter damage was evaluated visually at the beginning of the vegetation season using a scale 1-9 (where 1 = no visual winter injury; 3 = up to 15% of leaves and crowns damaged, 10% of plants dead; 5 = up to 50% of leaves and crowns damaged, 25% of plants dead; 7 = up to 75% of leaves and crowns damaged, 50% of plants dead; 9 = all plants totally injured/dead). Strawberry blossom weevil (Anthonomus rubi) damage was recorded as percentage of damaged flower buds on 10 plants per plot. The susceptibility to leaf diseases -the common leaf spot (Mycosphaerella fragariae Tul., Lindau.) and leaf scorch (Diplocarpon earlianum Ellis & Everh) and strawberry mite (Tarsonemus pallidus) was evaluated visually after end of fruit harvest using a scale 1-9 (where 1 = no visual damages, and 9 = totally injured all plants). Sensory evaluation of fruits was performed. The sensory panel consisted of 10-12 trained persons who scored the fruit taste and appearance on a scale of 1-9, where 1 = unacceptable, 3 = weak, 5 = medium, 7 =good, 9 = excellent. The amount of soluble solids (Brix o ) was determined using a hand refractometer, and fruit firmness (g) using a Wagner fruit penetrometer (cap size 6 mm¨) pressing it till 8 mm depth, at maximum fruit harvest for five ripe fruits from every plot.
Descriptive statistics, analysis of variance, followed by a LSD test (p £ 0.05) and Pearson's correlation were used for data analysis. Data were analysed using the Dell TM Statistica TM software. Duncan's multiple range test was applied to compare means (probability 95%).
RESULTS
Flowering and fruit ripening time. In the trial, the earliest maximum peak flowering time was observed for 'Annapolis', 35-1, 'Rumba' and Chambly' ( Table 1 ). The earliest beginning of fruit harvest was observed for the same cultivars, which was similar to that of control cultivar 'Honeoye'. Only hybrid 39-1 had a later ripening time than the control cultivar 'Senga Sengana'. It was characterised also by the latest flowering time. Other cultivars had medium ripening time. The peak flowering time significantly positively correlated with fruit ripening time (r = 0.62; n = 80). 'Annapolis' had the shortest harvest period, whereas the longest harvest period was observed for 'Rumba'. The application of Megagreen fertiliser did not significantly affect strawberry flowering and harvest seasons. However, there were some differences among cultivars. 'Elegance' had a significantly later time of beginning of fruit ripening in the treatment with application of Megagreen fertiliser, Fruit quality. Fruit size was larger in 2013 than in 2014 for most cultivars and hybrids ( Table 2 ). All of the evaluated cultivars and hybrids had larger fruits than the control cultivar 'Senga Sengana', while 'Sonata', 'Elegance' and 'Rumba' had the largest. They also obtained the highest score for fruit appearance (Fig. 1) . 'Saint Pierre', 35-1 and 'Sonata' had the highest soluble solids content, which was significantly higher than for both controls. The highest fruit firmness was observed for 'Saint Pierre', whereas 'Senga Sengana' had the softest fruits. During the fruit sensory evaluation, 'Sonata' received the highest score for fruit taste, and 39-1 had the lowest score.
In general, the application of Megagreen calcium fertiliser did not significantly affect strawberry fruit size and quality, but some increase of fruit firmness was observed. A significant increase (p < 0.01) of fruit firmness was observed only for 'Rumba' (+0.38 kg·cm -2 or 16%) compared to the untreated control. However, the application of Megagreen fertiliser significantly (p < 0.01) reduced the average fruit size for 'Rumba' (-1.5 g or 11%).
Winter damage and spreading of pests and diseases.
During the two evaluation years, 'Senga Sengana' and 'Saint Pierre' had the lowest winter damage while 35-1 was the most damaged (Table 3) . Other cultivars and hybrid 39-1 had similar winter hardiness to the control cultivar 'Honeoye'.
Leaf diseases and grey mold were observed in the trial. Leaf scorch was more spread than common leaf spot disease. 'Senga Sengana' had the lowest amount of damage by leaf scorch, and 35-1 was the most damaged. All evaluated cultivars and hybrids had better resistance to the common leaf spot disease than 'Senga Sengana'. No symptoms were observed on 'Saint Pierre', 'Annapolis' and 'Chambly'. The amount of grey mold damaged fruits was low in both evaluation years. In general for the two years of study, the highest disease damage was observed for control cultivar 'Senga Sengana', while 'Annapolis' was the most resistant.
Serious strawberry blossom weevil and strawberry mite damage was observed during the trial. During the two years, 'Honeoye' and 'Annapolis' had the lowest damage, while 'Saint Pierre' suffered the most damage. The lowest amount of damage by strawberry mite was observed for 'Chambly', 'Rumba' and 39-1, while the highest amount was recorded for 'Sonata'.
In general, no statistically significant effect of application of Megagreen fertiliser on the occurrence of pests and diseases was observed.
DISCUSSION
Significant difference between evaluated cultivars and hybrids regarding flowering and fruit ripening time, fruit quality and resistance to pests and diseases was observed. The evaluated cultivars and hybrids can be divided in three groups according to fruit ripening time: early ripening -'Annapolis', 35-1, 'Rumba', 'Honeoye' and 'Chambly'; medium ripening time -'Sonata', 'Elegance', 'Saint Pierre' and 'Senga Sengana'; late ripening -39-1. Growers are usually more interested in early and late ripening cultivars to prolong the strawberry production season and to Fig. 1 . Strawberry fruit sensory evaluation for taste and appearance, scores 1-9, average of two years. obtain higher fruit price by selling out of season. In our trial, 'Annapolis' and 'Rumba' were the most promising among early ripening cultivars. 'Annapolis' had similar fruit size to the early ripening control cultivar 'Honeoye', as well as good resistance to diseases. Good resistance of 'Annapolis' to leaf spot disease was also reported by Delhomez et al (1995) . 'Rumba' had larger and more attractive fruits, and better resistance to strawberry mite than 'Honeoye'. However, it had more damage by common leaf spot and strawberry blossom weevil. Hybrid 39-1 had the latest fruit ripening time among evaluated cultivars and hybrids. It had large, attractive fruits, but of medium taste and firmness, and it had good resistance to strawberry mite. 'Sonata' and 'Elegance' showed the best results among medium ripening cultivars. Both of them had large, firm and attractive fruits, while winter hardiness was lower, as for 'Senga Sengana'. 'Sonata' also had low resistance to pests, especially to strawberry mite. Good fruit taste and susceptibility to strawberry mite of 'Sonata' was reported also by Pfeifer and Brockamp (2010) . Good fruit quality of 'Elegance' was reported by Simpson et al. (2014) . More investigations on these cultivars and hybrids are necessary in different growing regions of Latvia.
Foliar sprays of calcium are recommended for strawberry due to demand for calcium during peak production for rapidly growing strawberry fruits (Anonymous, 2000) . In contrast, Makus and Morris (1998) reported that foliar applied Ca did not affect fruit Ca concentrations. In our trial, foliar application of natural calcite fertiliser (Megagreen®) had no statistically significant effect on strawberry. This can be explained by high concentration of calcium in the soil, which probably was sufficiently available for plants. According to Norton and Wittwer (1963) , Ca uptake occurs mainly through the root system in strawberry plants. However, some cultivars showed response to foliar application of calcium fertiliser in the trial, which might be explained by different requirements for calcium among cultivars. Different Ca concentrations in fruits among cultivars have been reported previously (Albregts and Howard, 1978; Makus and Morris, 1998) .
The application of calcium fertiliser influenced the duration of the harvesting period for cultivar 'Rumba' and beginning of fruit harvesting for 'Elegance' in our trial. An effect of foliar application of calcium to delay ripening has been reported from Poland (Wójcik and Lewandowski, 2003) . There are contradictory results reported on the increase of fruit firmness after application of calcium fertiliser. A positive effect was reported by Na Phun et al. (1995) and Wójcik and Lewandowski (2003) , whereas a negative effect was reported by Makus and Morris (1994) and Ericik et al. (1998) . In our trial, calcium fertilisation increased fruit firmness only for 'Rumba'. Probably this occurred due to the decrease of fruit size for this cultivar. It is reported that small fruits are firmer than large ones (D¸ving and Måge, 2002) . The application of calcium fertiliser did not increase the content of soluble solids in fruits, which is consistent with observations of Morris (1987, 1989) and Lanauskas et al. (2006) Fertiliser treatment also did not reduce pest and disease damage. As the results are not convincing, more investigations in less calcareous soils are necessary to determine the effectiveness of Megagreen fertiliser. 
